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1
SKI TRAINING DEVICE AND METHOD

FIELD OF THE INVENTION

The present invention relates generally to methods and
devices for training for skiing, and more particularly to
devices and methods for training for Telemark skiing.

BACKGROUND OF THE INVENTION

Telemark skiing (also known as free heel skiing) is a form
of skiing using skis with a binding that connects the boot to
the ski only at the toes, much as in cross-country skiing. The
defining action is referred to as the Telemark turn. Telemark
turns are led with the heel flat on the outside ski (the downhill
ski at the end of the turn), while the inside (uphill) ski is pulled
beneath the skier’s body with a flexed knee and raised heel.
The skis are staggered but not quite parallel, and 50% to 60%
of'the body weight is distributed on the outside ski, depending
on snow conditions.

Telemark skiing is an incredible challenge to the legs
because the skier is essentially always in motion—making a
lunging movement over and over again down the side of a
mountain. Each time the skier makes a turn, he/she must
change the lead leg to execute the turn. Because of the extra
gravity (g-force) that is involved in doing this down a moun-
tain, the skier is doing lunges with his bodyweight plus about
12-15% in the case of a difficult run. For example, skiing a run
of about 2000 vertical feet would require a turn (lead leg
change) every two or three seconds. That means a 175 pound
athlete on Telemark skis doing a run with that vertical drop
would be doing about 200 lunges (turns) in about 8 minutes
with an effective bodyweight of 200 pounds (his body-
weight+0.15 g). In a full day of skiing, it would not be unusual
to ski 20,000 vertical feet of terrain (2,000 turns/lunges done
with bodyweight+15%). Needless to say, training for this
load is difficult and muscle memory and efficiency of move-
ment is critical.

The most common Telemark ski training involves lunges in
the gym. However, lunges are a poor approximation of the
Telemark movement because it is difficult if not impossible to
slide your feet from lunge to lunge. This results is a poor
translation of the actual sport and virtually no improvement in
the “muscle memory” (i.e. the brain-muscle connection for
doing the movement as you would do in the actual sport).

In spite of the difficulties noted above, ski training devices
for alpine and Nordic skiing are known. For example, U.S.
Pat. No. 4,353,566 discloses a roller ski training device which
effectively simulates weighting, unweighting, and edging
techniques of the downhill parallel snow skiing. The device
includes a support frame, a pair of parallel elongated foot
plates pivotally carried in side by side relation by said support
frame, and rollers flexibly coupled to the underside of the
support frame whereby the shifting of weight by a user to the
foot plate on one side of the device tends to cause the device
to turn in the direction of the other side. The flexible roller
coupling further permits tilting of the frame, with the result-
ant raising and lowering of the foot plates, in response to the
shifting of weight from one foot plate to the other. Parallel
linkage is connected to the underside of the foot plates to
synchronize pivotal and vertical positioning of the foot plates
such as to maintain them in parallel planes at all times. In one
embodiment, the foot plates are further supported for limited
longitudinal movement with respect to the support frame and
each other.

U.S. Pat. No. 4,678,183 discloses a ski training device
which comprises a generally horizontal support plate, oscil-
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lating about a principal axis of symmetry, and two sole plates
on which rest the feet of a user, carried pivotally on the
support plate respectively on one side and the other of a plane
of symmetry passing through the principal pivoting axis of
the support plate, about respective auxiliary axes generally
perpendicular to the upper surface of the support plate. Alter-
nating pivotings of the sole plates about their respective axes,
induced by the user, are accompanied by an alternating rock-
ing of the support plate about the associated principal axis.

U.S. Pat. No. 6,767,313 discloses a parallel ski training or
exercise apparatus is described. The ski training device pro-
vides the combination of parallel motion, edging, and weight
shifting that characterizes downhill parallel skiing. Two foot
platforms are mounted on a base, on independent rotation
axes centered about the balls of the user’s feet. The foot
platforms are constrained to rotate together, i.e. their longi-
tudinal axes remain parallel. The foot platforms can tilt from
side to side to simulate the edging motion of downhill parallel
skiing. Varying amounts of resistance to rotation and to tilting
can be obtained by changing the springs or other devices that
bias the foot platforms to straight-ahead and level alignment.
The base of the parallel ski training device can be tilted to an
angle by a support having a circular arc or hemispherical
shape. With the front of the base raised, the user’s ankles
assume the leaning forward attitude that is used in parallel
skiing. Rocking of the base from side to side simulates the
change in attitude that occurs as a skier changes direction on
a downhill slope.

Rollers for bicycle training are also known. Such rollers
typically comprise a frame with three or four rollers, typically
arranged with a pair of rearward rollers positioned a distance
apart that allows a rear bicycle wheel to roll and be supported
thereon during training, and one or a pair of forward rollers
positioned to allow a front bicycle wheel to roll and be sup-
ported thereon during training, with the distance between the
rear rollers and the forward roller(s) being dictated by the
distance between the rear and front wheels of a bicycle.

As indicated above, ski trainers are not optimal for
Telemark ski training because such trainers are not really leg
strength trainers because, while they may simulate actual
skiing, they fail to effectively train and strengthen the legs for
skiing. Similarly, bicycle rollers are not optimal for Telemark
ski training because they do not allow the simultaneous for-
ward and backward movement of Telemark skis, do not prop-
erly support a pair of independently-moving, full length
Telemark skis, and do not allow a skier to remain centered on
the device while training.

A need therefore exists for a Telemark ski training device
that provides a vigorous Telemark workout in a simple, inex-
pensive package. The present invention addresses that need.

SUMMARY OF THE INVENTION

Briefly describing one aspect of the present invention, there

is provided a ski training device, comprising:

a) a frame;

b) a first set of rollers mounted on a first set of axles held by
said frame and arranged to define a first linear roll path
having a rearward portion, a central portion, and a for-
ward portion;

¢) a second set of rollers mounted on a second set of axles
held by said frame and arranged to define a second linear
roll path having a rearward portion, a central portion,
and a forward portion;

wherein said first roll path is substantially parallel to said
second roll path;
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wherein said first set of rollers further defines a first roll
surface having a rearward portion, a central portion, and
a forward portion;

wherein said second set of rollers further defines a second
roll surface having a rearward portion, a central portion,
and a forward portion;

and wherein at least one of the following applies:

1) said first roll surface and said second roll surface are
each concave when viewed from the side,

i1) said first roll surface and said second roll surface each
arc or slope upward as one moves along the roll path
from its center,

iii) the rearward and forward portions of said first roll
surface and said second roll surface are higher than
their respective central portions when the ski training
device is in use on a flat, level surface.

In some embodiments the frame of the ski training device
may comprise:

a) a first end cross member;

b) a second end cross member substantially parallel to said

first end cross member;

¢) a first side rail substantially perpendicular to said first
end cross member and to said second end cross member
and extending between said first end cross member and
to said second end cross member;

d) a second side rail substantially parallel to said first end
frame member and extending between said first end
cross member and to said second end cross member;

e) a center rail between and substantially parallel to said
first side rail and to said second side rail;

wherein said first side rail, said second side rail, and said
center rail each comprise a series of openings adapted to
receive a series of axles.

The first set of axles and said second set of axles may be the

same set of axles.

The first set of rollers and the second set of rollers may each
comprise at least fourrollers. Preferably, the first set of rollers
and the second set of rollers will each comprise no more than
six rollers, and more preferably will comprise no more than
five rollers.

Each series of openings in the frame may comprise at least
four openings, more preferably will comprise at least five
seven openings, and most preferably will comprise at least
seven openings. The openings are preferably spaced apart by
a distance of at least four inches.

In another embodiment there is provided a ski training
device, comprising:

a) a frame, wherein said frame comprises:

1) a first end cross member;

ii) a second end cross member substantially parallel to
said first end cross member;

iii) a first side rail substantially perpendicular to said first
end cross member and to said second end cross mem-
ber and extending between said first end cross mem-
ber and to said second end cross member;

iv) a second side rail substantially parallel to said first
end frame member and extending between said first
end cross member and to said second end cross mem-
ber; and

v) a center rail between and substantially parallel to said
first side rail and to said second side rail,;

wherein said first side rail, said second side rail, and said
center rail each comprise a series of openings adapted to
receive a series of axles;

b) a first set of rollers mounted on a first set of axles held in
said frame openings and arranged to define a first linear
roll path;
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¢) a second set of rollers mounted on a second set of axles
held in said frame openings and arranged to define a
second linear roll path;

wherein said first roll path is substantially parallel to said
second roll path;

wherein said first set of rollers further defines a first roll
surface;

wherein said second set of rollers further defines a second
roll surface; and

wherein said first roll surface and said second roll surface
each include a central portion and a pair of end portions,
wherein said central portion is lower than said end por-
tions when the ski training device is in use on a flat, level
surface.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view of the ski training device
of the present invention according to one preferred embodi-
ment.

FIG. 2 is a perspective view of the ski training device of the
present invention according to one preferred “five roller”
embodiment.

FIG. 3 is a perspective view of the ski training device of the
present invention according to one preferred “four roller”
embodiment.

FIG. 4 is a perspective view of the frame ofthe ski training
device of the present invention according to one preferred
embodiment.

FIG. 5 is a top plan view of the ski training device of the
present invention according to one preferred embodiment.

FIG. 6 is an end view of the ski training device of the
present invention according to one preferred embodiment.

FIG. 7 is an end view of the ski training device of the
present invention according to one preferred embodiment.

FIG. 8 is a perspective view of a roller used in the ski
training device of the present invention, according to one
preferred embodiment.

FIG. 9 is a perspective view of an axle and a roller and axle
assembly used in the ski training device of the present inven-
tion, according to one preferred embodiment.

FIG. 10 is a perspective view of the ski training device of
the present invention according to one preferred “five roller”
embodiment, showing the placement of ski as they may be
during training.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

For the purposes of promoting an understanding of the
principles of the invention, reference will now be made to
certain embodiments and specific language will be used to
describe the same. It will nevertheless be understood that no
limitation of the scope of the invention is thereby intended,
such alterations and further modifications in the illustrated
device, and such further applications of the principles of the
invention as illustrated therein being contemplated as would
normally occur to one skilled in the art to which the invention
relates.

As indicated above, one aspect of the present invention
relates to a ski training device, comprising:

a) a frame;

b) a first set of rollers mounted on a first set of axles held by
said frame and arranged to define a first linear roll path
having a rearward portion, a central portion, and a for-
ward portion;
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¢) a second set of rollers mounted on a second set of axles
held by said frame and arranged to define a second linear
roll path having a rearward portion, a central portion,
and a forward portion;

wherein said first roll path is substantially parallel to said
second roll path;

wherein said first set of rollers further defines a first roll
surface having a rearward portion, a central portion, and
a forward portion;

wherein said second set of rollers further defines a second
roll surface having a rearward portion, a central portion,
and a forward portion;

and wherein at least one of the following applies:

1) said first roll surface and said second roll surface are
each concave when viewed from the side,

i1) said first roll surface and said second roll surface each
arc or slope upward as one moves along the roll path
from its center,

iii) the rearward and forward portions of said first roll
surface and said second roll surface are higher than
their respective central portions when the ski training
device is in use on a flat, level surface.

In some embodiments the ski training device frame may
comprise:

a) a first end cross member;

b) a second end cross member substantially parallel to said

first end cross member;

¢) a first side rail substantially perpendicular to said first
end cross member and to said second end cross member
and extending between said first end cross member and
to said second end cross member;

d) a second side rail substantially parallel to said first end
frame member and extending between said first end
cross member and to said second end cross member;

e) a center rail between and substantially parallel to said
first side rail and to said second side rail;

wherein said first side rail, said second side rail, and said
center rail each comprise a series of openings adapted to
receive a series of axles.

The first set of axles and said second set of axles may be the

same set of axles.

The first set of rollers and the second set of rollers may each
comprise at least fourrollers. Preferably, the first set of rollers
and the second set of rollers will each comprise no more than
six rollers, and more preferably will comprise no more than
five rollers.

Each series of openings in the frame may comprise at least
four openings, more preferably will comprise at least five
seven openings, and most preferably will comprise at least
seven openings. The openings are preferably spaced apart by
a distance of at least four inches.

To use the ski training device the user puts on Telemark
boots and locks into the bindings. You then step on to the
trainer with one foot on one set of rollers and the other foot on
the other set of rollers. You then begin making the Telemark
movement/motion by sliding one foot forward and the other
foot rearward, and then reversing the foot positions (i.e.,
doing dynamic moving “lunges”). Since Telemark skis have
“free-heel” bindings, the Telemark movement accordingly
comprises having one foot in front of the other with the front
foot having both the toe and heel pressing against the ski and
the back foot having only the toe engaged with the ski and the
heel elevated. The weight distribution varies, but typically
40%-60% or more of the weight is over the back foot. In
actual skiing, this will depend on the terrain, but the better the
Telemark skier the more weight he will be able to engage on
his back foot with the raised heel.
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As previously indicated, a Telemark skier is almost always
moving from one lead leg to the other. Thus, reference is made
to the Telemark movement, not the Telemark stance. Accord-
ingly, on the trainer, as in actual skiing, the skier should be in
motion almost constantly, with the feet constantly moving
forwards and then backwards. At least 50% of your weight
should generally be on the back foot of the skier.

After loosening up, a trainee would typically add some
resistance in the form of added weight—such as in a weight
vest or in a backpack. The movement on the ski training
device continues with the added weight.

Typically the user will have a workout strategy in mind,
with specific goals for the workout. For example, one workout
may include 4 minutes of Telemark lunges (doing Telemark
lunge movements) followed by a 2 minute rest period (just
standing on the trainer catching one’s breath). This might be
repeated 10 times in a 60 minute workout. Alternatively, the
skier may train for 8 minutes on, followed by a 2 minute rest;
7:30 on/2 minute rest; 7:00 on/2 minute rest; until finally you
get down to the last set of 2 minutes on/2 off. This workout
would last about a 90 minutes and would be the equivalent of
about 20,000 vertical feet of actual skiing.

It is to be appreciated that a workout on the inventive ski
training device can be a much more concentrated leg workout
than actual skiing. Standing up and catching your breath then
resuming the workout is very efficient and differs from actual
skiing in which you stop, wait in line, spend 15 minutes on the
lift, etc.

Additional variables for the method of use may include the
amount of added weight; the time on the trainer, total time;
“on” time; rest time; the position or stance: with a “High”
Telemark position having a high center of gravity, and a
“Low” Telemark position having a low center of gravity and
a very deep lunge position; the stride length (how far apart
your feet move-lengthwise); short Telemark turns verses long
Telemark turns (i.e. feet farther apart or closer together,
length wise); the speed, with fast lead foot changes or with
slow lead foot changes, etc.

Referring now to the drawings, FIG. 1 shows a side eleva-
tional view of the ski training device of the present invention
according to one preferred embodiment. Frame member 11
holds rollers 12 so that the roller surface forms an “arc” 16.

It is to be appreciated that the roller “surface” is not a solid
surface, but merely functions as a surface when a skier stands
on the device wearing skis. Accordingly, depending on the
number of rollers included in the device, one of the following
may apply: a) the first roll surface and the second roll surface
may each be generally concave upward when viewed from the
side; b) the first roll surface and the second roll surface may
each arc or slope upward as one moves along the roll path
from its center; and/or ¢) the rearward and forward portions of
the first roll surface and the second roll surface may be higher
than their respective central portions when the ski training
device is in use on a flat, level surface.

FIG. 2 is a perspective view of the ski training device of the
present invention according to one preferred “five roller”
embodiment. In the illustrated device frame member 11 holds
first roller set 12 and second roller set 13, with roller set 12
defining roller path 14 and roller set 13 defining roller path 15.
Axles 17 hold the rollers in the frame in a manner such that the
rollers are free to rotate about the axle. Each roller set further
comprises a forward portion “F” a central portion “C” and a
rearward portion “R.”

FIG. 3 is a perspective view of the ski training device 10 of
the present invention according to one preferred “four roller”
embodiment. Here too, frame member 11 holds first roller set
12 and second roller set 13, with roller set 12 defining roller
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path 14 and roller set 13 defining roller path 15. Axles 17 hold
the rollers in the frame in a manner such that the rollers are
free to rotate about the axle. Each roller set further comprises
a forward portion “F” a central portion “C” and a rearward
portion “R.”

FIG. 4 is a perspective view of the frame of the ski training
device of the present invention according to one preferred
embodiment. Frame 11 comprises a first end cross member 21
and a second end cross member 22 that is substantially par-
allel to said first end cross member. A first side rail 23 is
substantially perpendicular to said first end cross member 21
and to said second end cross member 22 and extends between
said first end cross member and to said second end cross
member. A second side rail 24 is substantially parallel to said
first end frame member 23 and extends between said first end
cross member 21 and to said second end cross member 22. A
center rail 25 is between and substantially parallel to said first
side rail 21 and said second side rail 22. An optional center
cross member 26 provides additional structural support.

The first side rail 23, the second side rail 24, the center rail
25 each comprise a series of openings adapted to receive a
series of axles. In the illustrated device openings 274, 275,
27¢,27d, 27e, 2771, 27g, 27h, 27i, 27j, 27k, 271, and 27m are
provided in side rail 23. Similarly, openings 28a, 285, 28c¢,
284, 28e, 281, 282, 28h, 28i, 28/, 28k, 28], and 28m are
provided in side rail 24, and openings 294, 295, 29¢, 294, 29¢,
291, 29g, 29h, 29i, 29/, 29k, 29/, and 29m are provided in
center rail 25. In the illustrated device the openings of each
rail are each approximately 34" in diameter, and are spaced
approximately equally apart, with the distance between open-
ing centers being about 4 inches. In alternative embodiments
the openings are somewhat larger or smaller in diameter, and
the opening centers may be as close as two inches apart or as
far as twelve inches apart. In one preferred embodiment the
opening centers are about eight inches apart.

In some preferred embodiments the device may include a
series of at least five openings spaced apart by a distance of at
least four inches. In other preferred embodiments the device
may include a series of at least seven openings spaced apart by
a distance of at least four inches. In other preferred embodi-
ments the device may include a series of at least seven open-
ings spaced apart by an equal spacing distance of about eight
inches.

FIG. 5 is a top plan view of the ski training device of the
present invention according to one preferred embodiment. In
the illustrated device handles 31 are provided at one end, and
wheels 32 are provided at the opposite end, with the handles
and wheels being provided to lift and roll the device, and thus
to facilitate movement of the device when not in use.

FIGS. 6 and 7 are end views of the ski training device of the
present invention according to the embodiment of FIG. 5.
Handles 31 and wheels 32 are illustrated in these figures.

FIG. 8 is a perspective view of a roller used in the ski
training device of the present invention, according to one
preferred embodiment. Bearing assembly 18 allows the roller
to rotate freely around axle 17.

FIG. 9 is a perspective view of an axle and a roller and axle
assembly used in the ski training device of the present inven-
tion, according to one preferred embodiment. Roller 12 and
axle 17 are particularly illustrated.

FIG. 10 is a perspective view of the ski training device of
the present invention according to one preferred “five roller”
embodiment, showing the general placement of skis 40 on the
device as they may be at the beginning of a training session.

As previously indicated, the roller “surface” functions as a
“concave” surface when a skier stands on the device wearing
skis. This facilitates keeping the skier centered over the
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device when moving the skis forward and rearward in the
Telemark motion. In the illustrated device the concave sur-
face is achieved by providing opening in the frame rails that
are higher at the ends than in the center. In particular, when the
end openings of each rail are at a height “h” above a flat and
level surface when the device is ready for training, the next
adjacent set of openings may be 316" to 4" lower. Similarly,
as one moves toward the center, each adjacent set of openings
may be ¥%1¢" to 4" lower. In some embodiments the center two
rollers or the center three rollers may all be the same height
relative to a flat and level floor supporting the device. Simi-
larly, the two or three rollers at the ends of each roller set may
all be the same height relative to a flat and level floor support-
ing the device. In general though, the roller surface will be
lower toward the center than it is near the ends. Thus, depend-
ing on the number of rollers included in the device, one or
more of the following will apply to the roller surfaces: a) the
first roll surface and the second roll surface may each be
generally concave upward when viewed from the side; b) the
first roll surface and the second roll surface may each arc or
slope upward as one moves along the roll path from its center;
and/or c) the rearward and forward portions of the first roll
surface and the second roll surface may be higher than their
respective central portions when the ski training device is in
use on a flat, level surface.

While the invention has been illustrated and described in
detail in the drawings and foregoing description, the same is
to be considered as illustrative and not restrictive in character,
it being understood that only the preferred embodiment has
been shown and described and that all changes and modifi-
cations that come within the spirit of the invention are desired
to be protected. In addition, it is to be appreciated that the
present invention may comprise or consist essentially of any
or all of the illustrated or described embodiments, and may
comprise or consist essentially any combination of the dis-
closed elements and/or features. For example, the present
invention includes devices and/or methods comprising each
of the embodiments, elements, and/or features illustrated in
FIGS. 1 through 10, and the present invention also includes
devices and/or methods consisting essentially of any of the
embodiments, elements, and/or features illustrated in FIGS. 1
through 10.

The invention claimed is:

1. A ski training device, comprising:

a) a frame;

b) a first set of rollers mounted on a first set of axles held by
said frame and arranged to collectively define a first
linear roll path and a first roller surface having a rear-
ward portion, a central portion, and a forward portion;

¢) a second set of rollers mounted on a second set of axles
held by said frame and arranged to collectively define a
second linear roll path and a second roller surface having
a rearward portion, a central portion, and a forward
portion;

wherein said first roll path is substantially parallel to said
second roll path;

wherein said first roller surface is independent and distinct
from said second roller surface such that the first roller
surface may rotate in a forward direction while the sec-
ond roller surface rotates in a rearward direction;

wherein said first set of rollers and said second set of rollers
are each open to the top to allow direct contact between
the first and second roller surface and a ski traveling on
the first and second roll path, respectively; and

wherein said first roll surface and said second roll surface
are each concave upwards when viewed from the side.
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2. A ski training device according to claim 1 wherein said
frame comprises:

a) a first end cross member;

b) a second end cross member substantially parallel to said

first end cross member;

¢) a first side rail substantially perpendicular to said first
end cross member and to said second end cross member
and extending between said first end cross member and
to said second end cross member;

d) a second side rail substantially parallel to said first end
frame member and extending between said first end
cross member and to said second end cross member;

e) a center rail between and substantially parallel to said
first side rail and to said second side rail;

wherein said first side rail, said second side rail, and said
center rail each comprise a series of openings adapted to
receive a series of axles.

3. A ski training device according to claim 1 wherein said
first set of axles and said second set of axles are the same set
of axles.

4. A ski training device according to claim 1 wherein said
first set of rollers and said second set of rollers each comprises
at least four, and no more than six, rollers.

5. A ski training device according to claim 2 wherein said
series of openings comprises at least five openings spaced
apart by a distance of at least four inches.

6. A ski training device according to claim 2 wherein said
series of openings comprises thirteen openings spaced apart
by an equal spacing distance of about four inches.

7. A ski training device according to claim 1 wherein said
series of openings comprises seven openings spaced apart by
an equal spacing distance of about eight inches.

8. A method of training for skiing, comprising:

a) providing a ski training system comprising:

a frame;

a first set of rollers mounted on a first set of axles held by
said frame and arranged to collectively define a first
linear roll path and a first roller surface having a rear-
ward portion, a central portion, and a forward portion;
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a second set of rollers mounted on a second set of axles held
by said frame and arranged to collectively define a sec-
ond linear roll path and a second roller surface having a
rearward portion, a central portion, and a forward por-
tion;

wherein said first roll path is substantially parallel to said
second roll path;

wherein said first roller surface is independent and distinct
from said second roller surface such that the first roller
surface may rotate in a forward direction while the sec-
ond roller surface rotates in a rearward direction;

wherein said first set of rollers and said second set of rollers
allow direct contact between the first and second roller
surface and a pair of skis traveling on the first and second
roll path, respectively; wherein said pair of skis com-
prises a first ski and a second ski;

and wherein said first roll surface and said second roll
surface are each concave upwards when viewed from the
side;

b) positioning a ski training device portion of the system on
a substantially flat and substantially level surface,
wherein said rollers are free to roll in a roll path;

¢) putting said pair of skis of the system on the feet of a
user;

d) standing with said pair of skis on the roller, with the first
ski on the first roller path and the second ski on the
second roller path;

e) simultaneously moving said first ski forward and said
second ski rearward in a manner approximating part of a
ski motion; and

f) thereafter simultaneously moving the second ski forward
and the first ski rearward in a manner approximating a
first part of the ski motion; and

g) repeating steps (e) and (f) for a training period.

9. A ski training device according to claim 1, further

including a pair of skis sized to be worn by a human user
exercising on the device.

#* #* #* #* #*



